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Building Industry Consulting Service International ("BICSI") submits these

comments in reponse to the Notice of Proposed Rule Making ("Notice") in the

above-captioned proceeding, FCC 92-500, released November 6, 1992. The

Notice was the first to be issued of many rule makings required to implement the

Cable Television Consumer Protection and Competition Act of 1992 ("1992

Act"), P.L.No.l02-385.

Specifically, Section 16(d) of the 1992 Act adds a subsection (i) at the end

of Section 624 of the Cable Communications Policy Act of 1984, 47 U.S.C.§544:

Within 120 days after the date of enactment1 of this
subsection, the Commission shall prescribe rules
concerning the disposition, after a subscriber to a
cable system terminates service, of any cable installed
by the cable operator within the premises of such
subscriber.

1 The enactment date was October 5, 1992, making the Commission's rule prescription deadline
February 2, 1993. Y'
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Although the brief caption for this proceeding refers to "home" wiring, the

statute encompasses the "premises" of any subscriber, whether a detached

residence or office or a multi-unit, high-rise building. The Notice (~3)

acknowledges the scope of Section 16(d) of the 1992 Act.

BleSI's Interest

BICSI is a nearly 20-year-old non-profit professional association whose

more than 2600 members are interested in the design and installation of

telecommunications facilities in buildings. These members include

manufacturers, architects, engineers, consultants, contractors, local exchange

providers, interconnect companies, and suppliers. Members who meet BICSI's

stringent competency requirements are granted the professional designation of

Registered Communications Distribution Designer ("RCCD").

BICSI publishes and periodically updates a Telecommunications

Distribution Methods Manual ("Methods Manual") which includes chapters on

local area networks ("LANs"), fiber optic technology and other subjects

associated with broadband distribution systems. Portions of the chapter on LANs

discussing uses of coaxial cable, among other media, are found in Exhibit 1 to

these comments.

BICSI previously has participated in the somewhat analogous Commission

proceeding on connection of simple inside wiring to the telephone network, CC

Docket 88-57. In letter comments of November 7, 1990 on petitions for

reconsideration of a Report and Order in that docket, BICSI acknowledged

owners' needs to maximize efficiency of intra-building distribution systems, but

contended that the "end user must be considered as a critical party to any POD

[point of demarcation] decision" -- meaning the precise location of the
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changeover from the telecommunications provider's network to the customer's

facilities.

As technologies are developed, the uses of video delivery techniques will

apply across all premises wiring, which will encompass more than the simple

inside wire at issue in CC Docket 88-57. BICSI, as an organization of premises

wiring designers and installers, expects to be deeply involved in the design and

installation of these delivery systems. Rules adopted in this proceeding will affect

BICSI members directly and substantially.

Cable home wiring rules should parallel
those adopted for telephone inside wire.

The Commission should establish a uniform policy for all

telecommunications wiring on the customer's premises, including both telephone

and video delivery wiring. BICSI believes that it would be impractical and

unworkable to establish separate policies for telephone and video delivery wiring.

Increasingly, the transmissions of voice, data and video will become virtually

identical and could share the same media.

In CC Docket 88-57 and related proceedings, the Commission adopted a

provider/customer demarcation policy for telephone services.2 BICSI believes

that the Commission should fashion rules for cable home wiring that parallel

those rules, to the extent permitted by the 1992 Act. The customer/owner should

have control of cable home wiring in the same manner permitted for simple

telephone wiring. To do otherwise would stifle competition if the incumbent

2 Section 68.3 of the Rules defines demarcation point as "the point of interconnection between the
telephone company communications facilities and terminal equipment, protective apparatus or
wiring at a subscriber's premises." This serves to bifurcate carrier and non~carrierresponsibilities,

the carrier being reponsible for the wiring on the network side of the interface, the owner having
responsibility on the customer side. Notice of Proposed Rule Making, CC Docket 88-57, citing
First Report and Order, CC Docket 81-216, 97 FCC 2d 527,529 (1984).
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video provider were to insist on removal of cable TV internal drop wire3

following customer termination of the incumbent's service.

On reconsideration of its order detariffing customer inside telephone

wire,the Commission prohibited carriers from using claims of ownership of

inside wiring as a basis for restricting the customer's removal, replacement,

rearrangement or maintenance of inside wiring that had ever been installed or

maintained under tariff.4 There the FCC said its goals were to increase

competition in installation and maintenance services, to promote new entry to the

inside wiring market and to save money for rate payers. Given the similarity of

these purposes to the aims of the 1992 Act, the Commission would be well

advised to look to the telephone inside wire regulatory model.

Working from the generality of the Congressional definition, the

Commission should establish specific demarcation point regulations that identify

the regulatory and technical characteristics of the customer premises interface for

video services. This will enable a clearer understanding of demarcation by all

interested parties.

3 The 1992 Act's legislative history appears to resolve at least partly the demarcation issue. As
referenced in the Notice at ~3, the House Report on the measure restricts its multi-unit building
application to "only the wiring within the dwelling unit of individual subscribers." Thus, while
cable drops typically are considered to originate at a trunk line on a pole or at some underground
point exterior to a subscriber's dwelling, the portion of wire at issue here is strictly interior. Cf.
Tele-Vue Systems, Inc. v. Contra Costa County, 25 Cal.App.3d 340, 101 Cal.Rptr. 789 (1972),
discussed at n.25 of Continental Cablevision of Michigan, Inc. v. City of Roseville, 430
Mich.727, 425 N.W.2d 53 (1988).

4 Inside Wiring Reconsideration Order, CC Docket 79-105, I FCC Rcd 1190, 1195-96 (1986),
remanded sub nom. NARUC v. FCC, 880 F.2d 422 (D.C.Cir.1989), Third Report and Order, 7
FCC Rcd 1334 (1992).
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The regulatory regime can and should be maintained
independently of idiosyncratic state laws on

ownership, valuation and taxation of property.

The Commission is correct to be concerned (Notice, ~2) about how to

balance Congress' apparent desire that cable subscribers be permitted to acquire

video home wiring with the cable operator's "property, contractual, and access

rights." The statement in the Senate Report is virtually unqualified; however, the

House Report implies that customer ownership, per se, is less important than the

subscriber's freedom to choose an alternative video provider and to avoid the

disruption and possible damage of inside wire removal.

Moreover, the House Report (at 118-119) emphasizes that the 1992 Act's

mandate on cable home wiring "does not address matters concerning the cable

facilities inside the subscriber's home prior to termination of service.

In this regard, the Committee does not intend that
cable operators be treated as common carriers with
respect to the internal cabling installed in subscribers'
homes.

To this extent, the 1992 Act diverges from the Commission's telephone inside

wire deregulatory scheme, where a subscriber's right to acquire does not depend

on termination of service.

The Maryland and Michigan (n.3, supra) tax cases cited in the Notice (~5),

and the cases from Ohio, California and elsewhere referenced in those decisions,

suggest how varied are state approaches to treatment of ownership, valuation and

taxation of utility and cable TV drop wires. However, at least two themes are

common to the Maryland and Michigan cases: (1) the cable operator's economic
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incentives run to keeping the drops in place,5 and they are almost never removed;

(2) the FCC's requirement that the cable operator maintain control of cables

against, for example, the hazard of signal leakage is not dispositive of the

property and tax questions decided there.

Reading the 1984 Cable Communications Policy Act together with the 1992

Act and with the evidence of current practice contained in the cited state cases, it

would appear that:

• The Commission could declare here a customer purchase option for

cable home wiring -- exercisable at termination of service -- but might wish to

defer the consideration of prices, terms and conditions to rate proceedings that

will be conducted later in further implementation of the 1992 Act.

• Signal leakage and other operator responsibilities can still be

imposed on successor video providers, even if the home wire is owned by the

subscriber.6

• While customer ownership of interior cable wire may inevitably

produce tax consequences, the Commission wherever possible should avoid

resting its regulations on non-uniform state tax and property laws and practices.?

• Because Congress appears to have restricted the mandate of new

Section 624(i) to intra-dwelling unit cable, the Commission is not required by the

5 In the Michigan case, evidence was presented of installation charges to subscribers covering less
than half the labor and materials involved. It was said that house drops have no "known salvage
value." 425 N.W.2d at 55.

6 Obviously, for as long as service remains terminated, the "empty" wire owned by the customer
poses no radio interference threat. BleSI members deal routinely with the risk of faulty
installation of home cable wiring. They are well equipped to provide designs that will minimize if
not eliminate the potential difficulty. See, e.g., the Methods Manual excerpts at Exhibit 1.

7 Historically, for example, depreciation for regulatory purposes may differ and has differed from
depreciation for tax purposes.
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1992 Act to establish policy on cable operators' rights of access to buildings

which may contain multiple dwelling units.

Conclusion

For the reasons stated above, BICSI urges the Commission to adopt cable

home wiring rules which, so far as legally possible, parallel the pro-competitive

regulations governing telephone inside wire and place maximum discretion in the

end user. BICSI believes these rules can be adopted with due regard for, but

without dependence on, non-uniform state property and tax laws.

Respectfully submitted,

Robert Bader
President, BICSI
10500 University Center Drive
Suite 100
Tampa, Florida 33612

December 1, 1992

BUILDING INDUSTRY CONSULTING
SERVICE INTERNATIONAL

12- Af>7?!v---

Ja sR. Hobson
Donelan, Cleary, Wood & Maser, P.C.
1275 K Street N.W., Suite 850
Washington, D.C. 20005-4078
(202) 371-9500

ITS ATTORNEY



Contents,
continued

SUBJECf

EXHIBIT 1

CHAPl'ERIPAGE

CHAPTER 9 - LOCAL AREA NET\\'ORKS
General, -~....................•..•.....• , .......•..............9·~
Components , ................•..•.......... , 9-6
StarlTree Wiring ..........................•............................•9·8
Bus Wiring , , 9-10
Ring Wiring , ...............•..................................9-12
Star-Wired Ring \\'iring - .9-14
Shared Cable Networks , 9-15
Multiplexing , 9-15
Baseband Sy&t.ems , , 9-16
Broadband Systems 9-17
'ftansmission Media .. , , 9-18
Cable 'l)rpes .•.. " " , 9-19
Cable Plant/Premises Wirir.g . . . . . . . , , 9-21
LAN Standards 9-2S
IEEE 802.3 lOBase5 , , ' .. , 9-'17
IEEE 802.3 lOBase2 , , 9-30
IEEE 802.4 Broadband/MAP 9-32
IEEE 802.5/IBM Token Ring , ......•................... 9-36
ANSI X3T9.5/FDDI .........•....•..............................•...... 9-39
Compatibility with Integrated Servic~.s Digital Net\\.Qrk (lSDN) ......•.........9-43

CHAPTER 10 - FIBER OPTIC TECH~OLOGY

Ovel'\'iew , 10-6
Application , , , 10-7
Optical Fiber Standards 10-7
Designing a Passive Optical Fiber Cable System . , 10-8
Cable Routing Consjderat'on~ , 10-9
In~lBllation Considerations 10-16
Specifications for Installing Optical Fiber Cable':> '" . , 10-16
Cable Protection during Installation , . .. . , 10·20
Duct Utilization during Installation " 10-20
Breaking Out Fiber~ during InllitBllation , .. , .. , , 10·21
Splice Point Selection during Instal1ation , 10-24
Cable Design: Installation Considerations , , .)0-26
Selecting a Fiber Core Size to OEM Specifications _ ,. . 10-28
Fundamental System: Overview 10-29
Fundamental System; Transmitteni 10-29
Fundamental System: Receivers , 10-35
Fundamental System: Fiber Mediul1) , , , lo-3~

Attenuation , 10-44
Bandwidth , , , , to-52
Fiber Count .. _ , lo-SR
Fiber Count: Application Requirements. , , .. , - .. , .10-58
An EUlTlpie Systen1 , . , 10-61
Cable Typ<:;:; . . . . . . .• .., .....• , ................•...........•... , ....•. 10-67

--- --- .._---- ------
(CGnlinued)

Issue 2. September 1989 4 or 6 TaWe of Contents



55'T BY:BELLCORE ;11-2t-92 ; 10: 06~.: PLE POL &REG MTRS~DOMS-~~,CLEARY,eta!_;# 8/15

BASEBAND SY~!f...MS, continued

AdvantalCS
of Baseband
Systems,
COf\tinued

This is one of the advantages of baseband systems over broadband systems.

The couplers used to connect Ii de't'lce to a baseband bus send signals in both directions.
Since regenerators also work in both dir<".ctions. oely I single cable is required for a
baseband system. ::..

BROADB~~1> SYSTEMS

Description

Amphfiers

Single·Cab~e

or Doubk
Cabl~ Systems

Frequenc}
Translators

Mode:ns

Broadband LAN.~ modulate the signJlliIld use FDM to create independent channel:J,
which can be multiplexed further by TOM.

A.mplifie~ are piac'ed in broadband l.A\ls to increase signal strength and rescore signal
loss cau&eC by;

• Signaling splinen.
• Directional coupler~.

• The cable.

Inserting high qua'ity lI!lplifieiS in the correct locations allows a cable ne~work to enend
o\'er 100 miles. However, mO$t networks extend less than 10 miles.

-----------~--_ .._--
Broadband ,ystem~ provide lwo-way conununications as ej;.!ler single-eable or double
cable sysr.etm. On singl~-caOle broadband systems, bidirectional amplifiers amplify:

• Forward band signa!s j~ the outbound direction.
• Reverse ba.nd signals in the inbound direction (to !::'e head end of thE; system).

Mo;;t broadband L.AN~ use a frequency tre.nslatiJr at the head end fA the system to
conliert received reverse-ba."ld s1.g!t3ls to forward-band signals and retrar..smission rn the
outbound dire~tion. A device car. comrmlllicate with any other de.... ice in the s}'stem by
transmitting revene-blmd signals and receiving forward~band s1fnals.

A modem (modulator-demodulator) must be plac::d between a de....ice an(l the tap
connecting it to the syste.m for the de"ice to ltammit or re,~ej"e digiraJ dab on a s.ingle
cable or dul1!-cabJe system. The modem converts·,

• A transmifted digital signal to an analog ~ignaI which uses the freqllencies of the
cable channel it has been assigned.

• Analog signals from 4 particular channel on the cable. to digital signals.

(continued)

-----------_._---- --------------~----,-~-
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BROADB~1) SYSTEMS, continued

Modems,
continued

Applications

Devices exchangillg data over I single--<;Ible system must have modems that aLJl send
signals in the reverse band and receive signals in the fo:rv.rard band. In a dual-cable
system, modems listen to the same frequencies that are used for tran5IDitting, but arc
physically connected to_ two different cable5.

Broadband systems are used primarily (or data communication. However, they are also
used to provide independent communication for voice, video, and other 8p?lications.

TRA'lSMISSIOS MEDIA

Introduction

Twisted-Pair
Wire

Coaxial CabJc

The tl1ree most conunon types of transmission media in the LAN marketplace are:

• l'wisted-pair wire.
• Coaxial cable.
• Optical fibers.

In twisted-pair wire. a pair of wires (usually copper) are twisted together to minimize
the interference from nearby pain in a multipair cable. However, twisted-pair wire still
absorbs and emits a large amount of electrical iDterference even when the wires are
shielded to miJ'ljm1ze interference.

This has a potential for causing hlg~ bit error rates and security problems. For this
reason, twisted pair is not used a~ frequently as coaxial cable.

Twis!ed·pair wire supports data transmission rales of up to 10 Mb/s.

Coaxial cable provide.i a much higher degree of prcrtectior. against elel.':tricll.l interference
than tv.:isted-pair wire.

Conia] cables consist of an inner conductor insulated from an outer conductor and an
optional outer jacket.

The inner conductor:

• Carries the transmitted signal.
• Can be either a solid conductor or stranded wire.

(continued)
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IEEE 802.3 IOBASE2, continued

IOBase2
Schematic

Th~ schematic for the 1ODase2 network shown in "10Base2 Configuration" is shown in
the illustration below.

NOTE: The comIXlDeDti in this diagram are described in the chart in
"lOBase2/Network Components" below. The numbers on this diagram
COrre6pond to the parenthetical numbers in that chart.

W • Workatation
, ..... Main Cable ConMCtors
s-6 • Drop Cable Connectors

7 • T.connector
8 • Trantceiver

r -~,.,

lOBase2 !'etwork The specifications for a 10Base2 network's components are listed in the chart below.
Components

COMPONENT

Main Cable
Connectors

----......~ ...

Drop Cable
Connectors

DESCRlPTION/SPECIFICATlONS

BNC series:

• BNC connector (1).
• Terminators (2).
• JBck-to-jadt splice (3).
• T~connector (4).

D Subm~niatwe. 15·Pusition (5)(6) for 4-pair -20 AWG.

.._ -_._--------------------

Taps/Transceivers IEEE 802.3 specifiel; a maximum of 30 taps for each IM5-meter
cable segment. The distance between taps must be at least one-hill
meter (1.64 feet). Transceivers are used to transmit and receive
signals along the bus. When twisted pair transceiver cable i5 u~d

to attach a station to the bus, the transceiver (8) is located along
the main cable and attached to the tap ",i. a printed c.ircuit board
connector. When the statior, is attached direclly to the coaxial
cable using a T-conneclor (I) ~ lhe transceiver is a part of the
Ethernet board in the workstation.

(continued)
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IEEE 802.3 1OBASE2, continued

lOBase2 Network
ComponeDU,
continued

COMPONE~"T

Main cable

Drop Cable

Repeaters

DESCRIPTJON/SPECIFICAnONS

S6-ohrn RQ..~8 thin eouia! cablej 185 meters or 6fJ7 feet pet cable
legment without repeaters; 950 meter endMto-end limit.

Four shielded, twisted pairs; one each for transmit, receive,
collisjon detection, IDd power for the transceiverj optional pair for
control signals; length to SO meters.

Used at the end of main cable segments to regenerate and
retransmit signals onto the next backbone cable segment.

Variation:; of
IEEE 802.3

Ancillary
Equipment

The Terhnical and Office Protocols (TOP) spedfi~tion includes all variations of IE.EE
802.3.

Generally. the commercially available local area network products which conform to the
IEEE 802.3 standard for thiclc coaxial can also be implemented using thin coaxial.

Incompau'ble workstatiom may be connected to the network via an NlD which converts
the signal from the workstation's native protocol to the IEEE 8o:!.3 protocoL The NID
may be a scpa.ra~e unit OJ a board which is inserted in a PC. Some units and boards
have both D Submitjature and BNC connectors.

gEE 802.4 BROADBAAl>/MAf

General
Description

In 1980, General Motors began to define a $et of network standards which would allow
them to more easily intercoonect factory equipment. The cabling and low-level protocols
of the standard became the basi!> fot IEEE 802.4, which l!dd~ factory needs by
specifying more noise immunit)' aM more predse windows fOT message delivery. The
Mao1Jfacturing Automa.tion Protocol (MAP) specification ll.lIes IEEE 802.4 for its lower
levels as well,

The characteristic~ of a Brol£dbandlMAP network are:

• 10 Mb/s dahl Tate.
• Bus topology.
• Broadband. analog transmissiot.
• Token pa&siag access protocol.

Issue 2. Seplembe: 1989 32 of 50 Chapler 9
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IEEE 802.4 B!!..OADBANDtMAP, continued

BroadbandIMAP The configuration for a Broadband/MAP netWork is shown in the illuJtration below.
Configuration

BroadbandfMAP
Schematic

The schematic for the Broadba."ld/MAP network in "Broadband/MAP Configura.tion" is
shown in the illustration below.

NOTE: The l;omponents in this diagram are described in the cluut in
"BroadbandfMAP Network Components" on Page 34, The numbers on this
diagram correspond to the parentbetical numbers in that chart,

Is~ue 2, September 1989

W • Worht.tion
1 '" Drop Cable Connector
2 • Tap
3 ~ Head-End Aemodulator
4 .. Network Interlace Device

33 or 50 Chapter 9
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IEEE 802.4 BROADBANDIMAP, continued

BroadbandlMAP
Network
Components

The specifications for a Broadband/MAP network's components are liven in the chart
below.

MAP
COMPONENT

Main Cable
Connectors

Drop Cable
Connectors

Taps

Head End
Remodulator

Network
Interface
Device

Main Cable

Prop Cable

DESCIUPTION/SPECIFICATIONS

Not specified in the standard; typic.al1y, CATV-type.

F-series connectors (1).

Standard CATV directional taps (2). usually with four ports, are
u~ed to artacb drop cables to the network. Trunk cable splitters are
also used for branching.

The head end remoduliltor (3) receives, amplifies, fllters,
remodulates, and broadcasts all transmissions on the network.
Messages sent from a station 80 to the head end on one frequency
and are broadcast to the network on another frequency (i.e.,
remodulated). The head end is connected to the network by drop
cables, the same iU any other station.

Interface (4) to the IEEE 802.4 network requires a modem and a
protocol converter (usuall)'). These devices may be separate units
Or internal to the attached workstation. Modems are generally
~eparate. Protocol converters arc aepu!te or combined wilh
modems and will continue to be separate units until vendors begin
to use the IEEE 802 standards as their native protocols. Modems
are used to convert digital signals from workstations to analog
signals, and to transmit them to the head end; on the reverse path,
they receive and convert to digital.

75-ohm, rigid or semi-rigid coaxial cable, usually with a rigid
aluminum shield of seamless tubing. With dual cables a head end
remodulator is not needed. The distance covered by an IEEE 802.4
network is not dictated by the standard; it is a function of the
signal loss, amplification, and required response time. "Standard
CATV cable" is specified; no RO number is indicaced.

7S-ohm, flexible coax.ial cable; typically, 10 to 50 feet long;
RG·59. -11, or -6.

(continued)

"---_.'
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~E 802.4 BRO~J'AND!MAP! continued

Brolsdband/MAP
Network
Components,
continued

Variations ane.
Alte~a.tiyes to
Broadba....d/~·lAP

MAP Protocol
Spe-:ifications

MAP
COMPONENT DESCRIPTION/SPECIFICAlIONS

Amplifiers Su.'1dard bidirectional CATV amplifiers are used to ensure that
s.ignalle\'els required by attached devices are maintained. IBEE
802.4 specifies B maximum of 25 amplifiers between any two
devices on the same path.

The 801.4 broadband ~iandard i~ the best known of the original 802.4 standards. Two
baseband analog versjons were also specified in the original standard. A fiber optic
alterna~':ve is in the approval stages.

IEEE gm.4 Base-band at 1 Mb/s u~es t.~e same trunk alble but connects stations on short
stub drOJ>fo viOj.;

• Trunk T-connectors.
• Less than 350 mm 50-ohm drops,
• SO- ohm B~C connecrcm.

Moderns are still required, but head end remooJlators are not. Repeaters replace
amplifiers.

IEEE 802.4 Basebi!r.d at 5 Or 10 MbJs is the same as IEEE 802.4 Baseband at 1 Mb/s
except chal tap~ Ilfld drop cable.s are the same as the broac'1)and standard. This alternative
provides an easier migration P&th to a broadband network. Also caJIed "carrierband,"
the alternadve is gaining popularity as a cell-level subnetwork. and lIS a less e)(pen.~ive,

easy-to-migrate alternative to broadband. Due to the djfferent modulation techmque
(carrierband), the electlOnics required for tnm~mitling and tuning are simpler and less
expensive.

MAP is II protocol specification which was originally developed in 1980 by General
Motors to allow them to interconnect factory devices from different vendors. A number
of different protocol:), serving different network needs, are specified. At the lowest level,
the MAP specification calls out IEEE 802.4. (MAP actually precede.d 802,4, and was
the basis for the IEEE standard developed in 1984,) The hij;hcr protocol levels specified
by MAP were selt.cted from other internationally recognized s1endsrds I and are fuliy
compatible with the ISO open systems architecture. MAP recognizes 802.4 Broadband,
Canierband, ~d Fiber (now in the proposal stage). A MAP Users' Group, originally
founded by Gt:nera] Moton; and McDonnell Douglas, is combined with the TOP Users'
Group and has 1,500 member companies worldwide.
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IEEE 802.5/IBM TOKEN R.L~G'1 •
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General
Description

Token Rin&
Configuration

IEEE 802.5 ia based on the two lower layers of IBM's token rina LAN, which was
brouebt to the Dlarketplace in 198~, II is expected tc be the first mM LAN capable of
fully interlacing with SNA. The charaetemtic5 of token ring networks include:

• 4 Mb/s. '-
• 260 station.s maximum.
• Ring topology, 8tar~wired.

• Digital transmiJsiOD.
• Token passing access protocol.

--- --------------------~----
The configuration for a tokt.iJ ring network is !'ihown in the illustration below.

-----------------,,--._-.-
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